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© An asymmetric non-directional tread (12) for a 
tire (10) is disclosed. The tread (12) has a plurality 
of ground engaging tread elements (22) separated 
by circumferential and lateral grooves (24,28). The 
net contact area in a first tread half (30) is approxi- 
mately equivalent to a net contact area in a second 
tread half (32) although the tread stiffness in the first 
tread half (30) preferably is higher than in the sec- 
ond tread half (32). The outboard side of some 
circumferential grooves (24) may be tapered to but- 
tress tread elements (22) against cornering forces. 
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1. Background of the Invention 

The invention relates to an asymmetrical tread 
for a pneumatic tire. The tread is specifically 
designed for use on high performance radial 
tires. ■ 5 

2. High performance vehicles require tires ca- 
pable of performing at high speeds and having 
good cornering and turning response and good 
steering and braking responsiveness. Some high 
performance vehicles are capable of speeds as io 
high as 180 mph. Many tires capable of per- 
forming under such conditions provide inad- 
equate performance on wet roadways or those 
covered with" snow or mud. 

3. To meet the needs of these high performance 15 
vehicles, especially when these vehicles are to 

be operated on mud or snow covered roadways, 
improvements in the current design of high per- 
formance tires has been required. 

4. The present invention provides an asymmet- 20 
rical non-directional tread for a pneumatic tire. 

The tread is well suited for high performance 
radial tires, especially those needing to provide 
good traction on wet roadways or those covered 
with mud or snow. 25 

5. Summary of the Invention 

This invention relates to an asymmetric tread for 
a tire wherein the tread, when configured an- 
nularly, has an axis of rotation, a tread width, 
first and second lateral edges and an equatorial 30 
plane EP centered between the edges, a first 
tread half extending from the first lateral edge to 
the equatorial plane EP and a second tread half 
extending from the second lateral edge to the 
equatorial plane EP. The tread comprises a plu- 35 
rality of ground engaging tread elements sepa- 
rated by a plurality of circumferentially continu- 
ous grooves and a plurality of laterally extending 
grooves. The tread elements in the first tread 
half have a net contact area substantially equal ao 
to the net contact area of the tread elements of 
the second tread half as measured around the 
entire circumference of the tread. The circum- 
ferential and lateral grooves each have an aver- 
age groove width as measured between the 45 
ground contacting surface of the tread elements. 
The total of the average groove widths of the 
circumferential grooves of the first tread half is 
greater than the total of the average groove 
widths of the circumferential grooves of the sec- 50 
ond tread half. The total of the average groove 
widths of the lateral grooves of the first tread 
half are less than the total of average groove 
widths of the lateral grooves of the second tread 
half. 55 
6. Definitions 

"Axial" and "axially" are used herein to refer to 
lines or directions that are parallel tc the axis of 


rotation of the tire. 

7. "Circumferential" means lines or directions 
extending along the perimeter of the surface of 
the annular tread perpendicular to the axial di- 
rection. 

8. "Radial" and "radially" are used to mean 
directions radially toward or away from the axis 
of rotation of the tire. 

9. "Lateral" means an axial direction. 

10. "Aspect ratio" of a tire means the ratio of 
the section height to the section width. 

11. "Footprint" means the contact patch or area 
of contact of the tire tread with a flat surface at 
zero speed and under normal load and pres- 
sure, including the area occupied by grooves as 
well as the tread elements. 

12. "High Performance" means tires having an 
aspect ratio of 70 or less and a nominal rim 
diameter of 19 inches or less. 

13. "Net contact area" means the total area of 
ground contacting tread elements within the 
footprint divided by the gross area of the foot- 
print. 

14. "Groove" means an elongated void area in a 
tread that may extend circumferentially or lat- 
erally about the tread in a straight, curved, or 
zig-zag manner. Circumferentially and laterally 
extending grooves sometimes have common 
portions and may be subclassified as "wide", 
"intermediate width", "narrow", or "slot." The 
slot typically is formed by steel blades inserted 
into a cast or machined mold or tread ring 
therefor. The "groove width" is equal to tread 
surface area occupied by a groove or groove 
portion, the width of which is in question, di- 
vided by the length of such groove or groove 
portion; thus, the groove width is its average 
width over its length. Grooves, as well as other 
voids, reduce the stiffness of the tread regions 
in which they are located. Slots often are used 
for this purpose, as are laterally extending nar- 
row or width grooves. Grooves may be of vary- 
ing depths in a tire. The depth of a groove may 
vary around the circumference of the tread, or 
the depth of one groove may be constant but 
vary from the depth of another groove in the 
tire. If such narrow or wide grooves are of sub- 
stantially reduced depth as compared to wide 
circumferential grooves which they interconnect, 
they are regarded as forming "tie bars" tending 
to maintain a rib-like character in the tread re- 
gion involved. 

15. "Sipe" means small slots molded into the 
tread elements of the tire that subdivided the 
tread surface and improves traction. 

16. "Inboard side" as used herein means the 
side of the tire nearest the vehicle when the tire 
is mounted on a wheel and the wheel is moun- 
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ted on the vehicle. 

17. "Outboard side" as used herein means the 
side of the tire farthest away from the vehicle 
when the tire is mounted on a wheel and the 
wheel is mounted on the vehicle. 5 

18. "Rib" means a circumferentially extending 
strip of rubber on the tread which is defined by 
at least one circumferential groove and either a 
second such groove or a lateral edge, the strip 
being laterally undivided by full-depth grooves. 70 

19. "Tread Element" means a rib or a block 
element. 

20. "Equatorial plane (EP)" means the plane 
perpendicular to the tire's axis of rotation and 
passing through the center of its tread. 75 

21. Brief Description of the Drawings 

Fig. 1 is a perspective view of a tread according 
to the present invention annularly attached to a 
tire. 

22. Fig. 2 is a front view of the tread illustrated 20 
in Fig. 1. 

23. Fig. 3 is a plan view of a portion of the tread 
illustrated in Figs. 1 and 2. 

24. Fig. 4 is a cross-sectional view of a tire 
taken along a plane passing through the tire's 25 
axis of rotation, the tire incorporating a tread 
according to the invention. 

25. Detailed Description of the Invention 

With reference to Figs. 1-4, a tread 12 according 
to the present invention is illustrated. The tread 30 
12 is annularly attached to a tire 10. The tread 
12 as illustrated is asymmetric and non-direc- 
tional. 

26. An asymmetric tread is a tread that has a 
tread pattern not symmetrical about the center- 35 
plane or equatorial plane EP of the tire. 

27. A non-directional tread is a tread that has no 
preferred direction of forward travel and is not 
required to be positioned on a vehicle in a 
specific wheel position or positions to ensure 40 
that the tread pattern is aligned with the pre- 
ferred direction of travel. 

28. The conventional passenger tire also has a 
tread pattern that is symmetrical relative to the 
centerplane of the tread. This allows the tire to 45 
be mounted on either side of the vehicle regard- 
less of the direction of travel. This symmetry of 
design does not take in account that design 
loads and requirements might be different at 
different tire locations on the vehicle. 50 

29. The use of a tire with asymmetric tread 
means that there are tires designed to be moun- 
ted on the left side of the vehicle and there are 
tires designed to be mounted on the right side 

of the vehicle. This means each tire tread de- 55 
sign can be optimized to accommodate the re- 
quirements of the vehicle on either side of the 
vehicle. The design of the tire tread may vary 


across the width of the tread so that capabilities 
of the different regions of the tread width may 
be varied to enhance tire performance. 

30. The tread 12 illustrated in Figs. 1-4 is one 
example of a asymmetric and non-directional 
tread design according to the present invention. 

31. The tread 12, when configured annularly, 
has an axis of rotation R, first and second lateral 
edges 14,16 a central portion 18 therebetween. 
The first lateral edge 14 is toward the outside or 
outboard side of the vehicle while the second 
lateral edge 16 is designed to be mounted in- 
board or toward the inside of the vehicle. 

32. The tread 12 has a plurality of ground en- 
gaging tread elements 22 separated by circum- 
ferential grooves 24 and lateral grooves 28. The 
lateral grooves 28 may intersect and join to form 
a continuous lateral groove path across the en- 
tire tread width. Alternatively the lateral grooves 
28 may be laterally or circumferentially spaced 
and never connecting, or may meet at a groove. 

33. The tread 12 as illustrated in Figs. 1-4 has a 
net contact area of 65% measured from tread 
lateral edge to tread lateral edge. It is believed 
that the invention can be successfully practiced 
with treads having net contact areas between 
62% and 68%. The tread 12 is divided laterally 
into a first tread half 30 and a second tread half 
32. The first tread half 30 is located between the 
first lateral edge 14 and the tire's equatorial 
plane EP. The second tread half 32 extends 
from the second lateral edge 16 to the equato- 
rial plane EP. 

34. The outer or first tread half 30 is intended to 
be mounted on the outer or outboard side of the 
vehicle (not shown). While the first tread half 30 
has an equivalent net contact area to the second 
tread half 32, the first tread half 30 has a higher 
circumferential and lateral tread stiffness than 
the second tread half 32. In the preferred em- 
bodiment, the average lateral tread stiffness of 
the first tread half 30 is 2267 lb/in while the 
average lateral tread stiffness of the second 
tread half 32 is 1169 lb/in. Further, in the pre- 
ferred embodiment, the average circumferential 
tread stiffness of the first tread half 30 is 1709 
lb/in while the average tread stiffness of the 
second tread half 32 is 1169 lb/in. Therefore, the 
average tread stiffness of the first tread half 30 
is approximately 70% higher than the average 
tread stiffness of the second tread half 32. It is 
believed the invention is best practiced when 
the stiffness of the first tread half 30 is between 
50% and 100% higher than the average tread 
stiffness of the second tread half 32. The higher 
tread stiffness in the first tread half 30 should 
provide excellent tread wear and traction while 
the lower tread stiffness in the inboard or sec- 
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ond tread half 32 provides excellent wet, snow 
and mud traction. 

35. With reference to the Figures, especially Fig. 
3, one of the important features of the preferred 
embodiment inventive tire 10 is the fact that the 5 
net contact area is constant in the first tread half 
30 and the second tread half 32 even though the 
tread stiffness in the first tread half 30 is higher 
than the second tread half 32. This is accom- 
plished by progressively narrowing the circum- 10 
ferentiai groove widths 24 from the first lateral 
edge 14 of the tread 12 to the second lateral 
edge 16 of the tread 12. For example, with 
reference X6 Fig. 3, the four circumferential 
grooves 24 are designated 24A,24B,24C,24D. 75 
Circumferential groove 24A is the closest to the 
first lateral edge 14 and is the widest circum- 
ferential grooves. The next circumferential 
groove 24B is slightly narrower than circum- 
ferential groove 24A. The next circumferential 20 
groove moving inwardly toward the second lat- 
eral edge 16 of the tread 12 is circumferential 
groove 24C, and it is narrower yet. The narrow- 
est circumferential groove 24D is the circum- 
ferential groove nearest the second lateral edge 25 
16 of the tread 12. 

36. Similarly, but in the opposite direction, the 
average width of the lateral grooves 28 in- 
creases when moving from the first lateral edge 

14 of the tread 12 to the second lateral edge 16 30 
of the tread 12. For example, the lateral groove 
closest to the first lateral edge 14 of the tread 
12 is lateral groove 28A. Lateral groove 28A is 
narrower than the other lateral grooves. The next 
lateral groove, moving toward the second lateral 35 
edge 16 of the tread 12, is lateral groove 28B 
which is wider than lateral groove 28A. Similarly, 
continuing to move laterally across the tread 
width toward the second lateral edge 16 of the 
tread 12, the next lateral groove is 28C which is 40 
wider yet than lateral groove 28B. The process 
continues until the widest lateral grooves 28E 
are reached. 

37. With reference to Fig. 4, another important 
feature of the tread 12 will be illustrated. The 45 
four circumferential grooves 24A,24B,24C,24D 

are illustrated. The progressive increase in width 
from the second lateral edge 16 to the first 
lateral edge 14 is evident It is also evident that 
the outboard side 36 of some of the circum- 50 
ferentiai grooves 24 is tapered. For example, 
with reference to circumferential groove 24D, 
both the inboard side 38D and the outboard side 
36D of the groove 24D have the same degree of 
taper. In contrast, the outboard sides 55 
36A,36B,36C of circumferential grooves 
24A,24B,24C have a different taper than the 
inboard sides 38A,38B,38C of the same 


grooves. The outboard side 36 of the three 
outboard most circumferential grooves 
24A,24B,24C have a taper between 12- and 
25" while the inboard sides 38 of the same 
grooves 24A,24B,24C have a taper between 0 ■ 
and 10*. The preferred embodiment, the taper 
of the outboard side 36A,36B,36C of the three 
outboardmost circumferential grooves 
24A,24B,24C makes an angle of 20° with a 
plane (not shown) parallel to the equatorial plane 
EP of the tire 10 while the inboard side 
38A,38B,38C of the same grooves 24A,24B,24C 
makes an angle of 0* with a plane parallel to 
the equatorial plane EP of the tire 10. In a 
preferred embodiment, both the outboard side 
36D and the inboard side 38D of the inboard- 
most circumferential groove 24D make an angle 
of 12° with a plane parallel to the equatorial 
plane EP of the tire 10. The function of the 
tapered sidewalls 36A,36B,36C of circumferen- 
tial grooves 24A.24B.24C is to buttress the tread 
elements 22 against the cornering forces gen- 
erated by and placed upon the tread elements 
22 near the first lateral edge 14 of the tire 10. 

38. Experimental tests under a variety of con- 
ditions were conducted with tires made accord- 
ing to the present invention. Commercially avail- 
able tires of the same size designation as the 
test tires were used as a control tire. Compari- 
sons of the inventive tires and the control tires 
were made under identical test conditions. The 
tires were used on the same vehicle for each 
particular trial. The tire size utilized for the test 
was P195/60R15. The vehicle used for all tests 
was a 1991 Chevrolet Camaro. 

39. A summary of the test results revealed the 
inventive tire outperformed the control tire in a 
variety of tests. 

40. A test measuring a tire's tendency to hydro- 
plane was performed. In the test, a glass plate 
imbedded in a road is covered with 2 mm (.080 
in) of water-based dye. The test tire passes over 
the plate at varying speeds and is photographed 
from below. Two photos are taken of each tire at 
each speed with one tire of each construction 
being tested. Each tire at varying speeds is 
compared with its own 3,2 km/h (2 mph) run. No 
hydroplaning is considered to occur at this 
speed. In the hydroplaning test, the inventive 
tire retained 72% of contact area through 130 
km/h (80 mph) at 2 mm (.080 in) water depth 
while the control tire retained 56% of its contact 
area under the same conditions. 

41. The inventive tire was also tested for subjec- 
tive noise performance. In this test, the inventive 
tire had less tread noise and less braking growl 
than the control tire. 
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42. The inventive tire also showed improve- 
ments in various handling and ride measure- 
ments. When tested for subjective harshness, 
the inventive tire outperformed the control tire in 
initial impact and impact damping qualities. The 
inventive tire was slightly better than the control 
in braking shudder and significantly better in a 
subjective handling evaluation, especially in 
steering response, response linearity and eva- 
sive maneuvering. The inventive tire was very 
good for steering response, having less over- 
steer and power on understeer than the control 
tire. 

43. It is "believed that the novel features dis- 
closed above can be easily applied to direc- 
tional tread patterns as well. Although the pre- 
ferred embodiment discloses a progressive nar- 
rowing or widening of groove to maintain a con- 
stant net contact ratio substantially constant 
from the first half to the second half it is not 
required that either the lateral or the circum- 
ferential grooves progressively change widths as 
a function of axial distance from a lateral edge. 
The constant contact area simply can be 
achieved by adding more circumferential 
grooves on one tread half with a corresponding 
increase in lateral grooves on the opposite tread 
half. Alternatively any variation in average 
groove widths that ensures that total average 
groove widths of the circumferential grooves of 
the first tread half is greater the total average 
groove widths of the circumferential grooves of 
the second half and that the total average lateral 
groove widths of the second half is correspond- 
ingly greater than the total average lateral 
groove widths of the first half while achieving 
substantially equal net contact areas between 
the two half of a asymmetric tread is considered 
within the scope of the invention. 

While certain representative embodiments and 
details have been shown for the purpose of 
illustrating the invention, it will be apparent to 
those skilled in the art that various changes and 
modifications can be made therein without de- 
parting from the scope of the claims. 

Claims 

1. An asymmetric tread (12) for a tire (10) 
wherein the tread, when configured annularly, 
has an axis of rotation (R), a tread width (TW), 
first and second lateral edges (14,16) and an 
equatorial plane (EP) centered between the 
edges, a first tread half (30) extending from 
the first lateral edge (14) to the equatorial 
plane (EP) and a second tread half (32) ex- 
tending from the second lateral edge (16) to 
the equatorial plane (EP), the tread has a 


plurality of ground engaging tread elements 
(22) separated by a plurality of circumferen- 
tially continuous grooves (24) and a plurality of 
laterally extending grooves (28) characterized 

s in that the tread elements (22) in the first tread 

half (30) have a net contact area substantially 
equal to the net contact area of the tread 
elements (22) of the second tread half (32) as 
measured around the entire circumference of 

w the tread (12) and wherein the circumferential 

and lateral grooves (24,28) each have an aver- 
age groove width as measured between the 
ground contacting surface of the tread ele- 
ments (22), the total of the average groove 

75 widths of the circumferential grooves 

(24A,24B) of the first tread half (30) being 
greater than the total of the average groove 
widths of the circumferential grooves 
(24C,24D) of the second tread half (32) and 

20 wherein the total of the average groove widths 

of the lateral grooves (28A,28B,28C) of the 
first tread half (30) are less than the total of 
the average groove widths of the lateral 
grooves (28C,28D,28E) of the second tread 

25 half (32). 

2. The asymmetric tread (12) of claim 1 wherein 
the circumferential grooves (24) are progres- 
sively narrower in average groove width from 

30 the first lateral edge (14) to the second lateral 

edge (16). 

3. The asymmetric tread (12) of claim 1 or 2 
wherein the lateral grooves (28) progressively 

35 widen in average groove width from the first 

lateral edge (14) to the second lateral edge 
(16). 

4. The asymmetric tread (12) of any of claims 1- 
40 3 wherein the tread elements (22) adjacent the 

first lateral edge (14) have a lateral stiffness 
greater than the lateral stiffness of the tread 
elements (22) adjacent the second lateral edge 
(16). 

45 

5. The asymmetric tread (12) of any of claims 1- 

4 wherein the tread adjacent the first lateral 
edge (14) has a lateral stiffness greater than 
the lateral stiffness of the tread adjacent the 

50 second lateral edge (16). 

6. The asymmetric tread (12) of any of claims 1- 

5 wherein the tread elements (22) adjacent the 
first lateral edge (14) have a circumferential 

55 stiffness greater than the circumferential stiff- 

ness of the tread elements (22) adjacent the 
second lateral edge (16). 
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7. The asymmetric tread (12) of any of claims 1- 

6 wherein the tread adjacent the first lateral 
edge (14) has a circumferential stiffness great- 
er than the circumferential stiffness of the tread 
adjacent the second lateral edge (16). 5 

8. The asymmetric tread (12) of any of claims 1- 

7 wherein at least one side of one of the 
circumferential grooves (24) is tapered. 

10 

9. The asymmetric tread (12) of claim 8 wherein 
the outer side (36A,36B,36C) of the one of the 
circumferential grooves (24A,24B,24C) is ta- 
pered and The inner side (38A,38B,38C) of the 

one of the circumferential grooves 75 
(24A,24B,24C) is not tapered. 

10. The asymmetric tread (12) of claim 8 wherein 
the outer sides (36A,36B) of the circumferen- 
tial grooves (24A,24B) in the first half of the 20 
tread (30) are tapered more than the outer 
sides (36C,36D) of the circumferential grooves 
(24C,24D) in the second half of the tread (32). 

25 


30 


35 


40 


45 


50 


55 


6 


EP 0 678 402 A1 



FIG-l 


BNS DOCiD:<EP 0678402 A 1 | > 


7 



EP 0 678 402 A1 



FIG -3 


BNSDOClD:<EP 06784O2A1 I > 


9 



4 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Nunber 

EP 95 20 0787 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document with indication, where appropriate, 
of relevant passages 


EP-A-0 578 216 (MICHELIN RECHERCHE ET 
TECHNIQUE S.A.) 

* claims; figures * 

DE-A-19 13 238 (MICHELIN ET CIE) 

* page 5 - page 6; claims; figures * 

EP-A-0 524 562 (THE GOODYEAR TIRE&RUBBER 
CO.) 

claims; figures * 

LU-A-45 494 (W. ELLENRIDER ET AL.) 

* claims; figures * 

EP-A-0 524 561 (THE GOODYEAR TIRE&RUBBER 
CO.) 

* page 4, line 35 - page 5, line 3; 
claims; figures * 


The present search report has been drawn up for all claims 


THE HAGUE 


Dtf e «f coapfctioR of the ic«d 

20 July 1995 


Relevant 
to claim 


1-7 

8-10 
8-10 

1-7 
1-7 


CLASSIFICATION OK THE 
APPIJCATION (lntCL6) 


B60C 11/03 

B60C11/04 


TECHNICAL FIELDS 
SEARCHED (lot.CLo) 


B60C 


Baradat, J-L 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant if combined with another 

docuraent of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 


T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
I. : document dted for other reasons 


A : member of the same patent family, corresponding 


